Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 2001-044138 
(43)Date of publication of application : 16.02.2001 



(SDIntCL H01L 21/28 

vui/inwi. ^^^^ 21/8234 

H01L 27/088 
H01L 27/108 
H01L 21/8242 
H01L 29/417 
H01L 29/78 
H01L 21/336 



(21)Application number : 1 1-213438 (71)Applicant : HITACHI LTD 

<22)Date of filing : 28.07.1 999 (72)Inventor : YOSHIDA MAKOTO 

ONISHI KAZUHIRO 
ASAKA KATSUYUKI 
TAKAKURA TOSHIHDCO 



(54) MANUFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUrT DEVICE AND 
SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

<S7)Abstract: 

PROBLEM TO BE SOLVED: To enable high integration 
density of a device by forming a second conductivity 
semiconductor region of higher impurity concentration 
by implanting impurity ion to semiconductor substrates 
in both sides of a gate electrode and forming a silicide 



layer at the surface of the second conductivity 
semiconductor region of high impurity concentration. 
SOLUTION: An n+— type semiconductor region 20 
(source, drain) of high impurity concentration is formed 
with ion implantation of nHtype impurity (phosphorus or 
arsenic) to a n-iype well 4 and a p+-type semiconductor 
region 21 (source, drain) of high impurity concentration 




is formed by implantation of p^type impurity (boron) to a 
n^type well. Next, after a silicide layer 23 is formed at 
the surface of the n-i~^type semiconductor region 20 
(source, drain) exposed at the bottom part of the 
contact holes 1 6, 1 7 and the p-»— type semiconductor 
region 21 (source, drain) exposed at the bottom part of 
the contact holes 18, 19, a plug 24 is formed within the 
contact holes 16 to 19. 
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(54} «sn<i!>«»] ¥9MI4«llBl»S^«<09GB;»tt«J:tPi!'a»ff^ 
[SUai MI SFETfc:J:-5-C«i&S*t*ifs»«^ 

imt&^m y-MSffi7<osBffitciJi<oaflsi^y3 
^ifh (SAC) , LDD«ja«J:tfy-:^, l^UHy 



J7 



M U *4 If 



34 14 i* 




<2)^2 001-44138(P2001-4 413 8A) 



( a ) m 1 mw<r>^imwL<D^m±i:iy- 
m2mmM^»mmm&-t?>JM. ( b ) m^y- 

fc^feioT. iJnBiipm«!)ass<om2^^^*i««c®« 
^m.<DWMnmzii\,-iX. mgim^mim&<om2m9. 

[§8:it«4 1 If ^ 1 . 2 S^(i3§£e<:0^(«M 
l2lS^M«OSit*-^W3V^T. Mie < e ) XS<Oa. 

( f ) mES^ 1 ^fiBL<Of^aS(:m 1 SifcK^m t 

|ir§SS^2|{^IS(0JbSS{::ll3}eiiygtS:«J^&X 
e> (g)|iFfe^lS^o±S5colt^3^SKfc:» 
2S^{?L^^t. }}:\'^Tmsm2mi^<rip^izm2 

[i»*«5l iS*«i--4<ov^rihj&»-«tcKttoifi 

id^isen.oA'^-x (s) {4. s= [4^— K«ffi 

mx2) -y*h Ui^x hS<r>^*rt«t«] Tib* wk 
Sr^kt-^^A^m^SliB. 

[0001] 



afcitX-t^^aSJifiaftttMt, IttC. MI SFETCMet 
al Insulator Semiconductor Field Effect Transisto 

r) i:^h^mmiS^M<7m$mitiismLx 

{0002] 

Cfi£3|w«cfii] {iS»a5:xif-f y;P-il'Tm§n^:M i 

sFET<oy-x. Hu>f ykJ'^^naekSrm^t- 
serr&fcii. y- hw^±mkmBt azmiti^ u a 

fztmmiwititi^^j^ym) k<^x-/-f:^^^jSMj&fii 

fflUfcH^'fxyf-y^^. y-h«ffikco^i5«5i*» 

^jH-yT^^ > • ^y^^h(Sel1 Mign ContacUS A 
C) fit«J*i<£ffl$flS (CTi»f^i3¥9-25 20 98 

[0003] t/tJSttOia*:. etaJ3rMl SFET5: 

;SUS^«mrr&^i^LDD (Lightly Doped Drain) H 

yi>->f l«(Salicide)flBt^|eHtyt«J-r*fcfttC. 

«f S C k **}Ti?*tT ir^i . 
[00041 

(fMB*«»^tJ:ak-r«.aiBl kc:^>*». MISFE 

$4>fc4:/l'7T9>f ay^^'h (SAC) «r 
ieS-r&fe*Wcy-h«ffiOjJHkfflffiktiSfl:5^U a 
:^l8S:Jg«L>£:«&; "ry-:1^««k y- h««k<^:^'^ 
->t*»'s A cfflcos^i^ u a >'K(c i otSWiiiiiT 

^ ik*«^^ ^r< ^roT Li d . 

[00 0 5] *<Oi«RkLr. -^--Y Y^*-)VX'<.—^ 
OKS (>^'<-l>-S) ■•^'SACfflg-fbi^Ua^l^K)? 
S:W<-t4C:kt*i<>n5*^, SACfflcog^i^Ua 
>«teS*$#L&IWW4, a:^:^^'b*-/l'S>Jftft^& 
i8Kr)18^i^ U a vlSti. WfCi^ U a :^Rk <0 K 7 -f x -y 
>^^flafctcJ:->T*4 0. Witfi<^)Se?Jt«:2 0k 
i!«5r<kfc50niigKcoIW3&««fi«k**. 

[0 0061 ifc. LODtlBttCfcV^T, fi^?*l«SE 

h^.2 5jua <OMI SFET«01&^, SO — lOOna 



(3) S200 1-44 138 ( P 2 0 0 1 -4 4 1 38 A) 



4. 

(0 0 071 ZCOXdiZ^ -9->f 

< Lfz^\i. M I SFET<0l*1^fl:Srgi&j8i UT 
[00 081 3(sffeBj<r)B«(i. MI SFETtcJ:-7T<« 
[00091 ^IfeBBcoteoBWii. M I S F ETfc: J: o 
[ 0 0 1 0 ] 3|!:f6BB<7)ffii5DBW{i. MISFETtrJ:-^ 
[00111 3|s:5|HBOMa=Sr^>l/^t='€-Offic7)aWi:*fffl 
[00121 

[00131(1) ^^m<oimwwsiisii»^<omk 
[00 141 {a.)mim&<n3mi*imi<r>±m±.iz 

-Sr- ( er > b5K^ lffi»lStc:*«-S|irf£S2ifeS!8cox 

s-m-r&xs, ( d ) w^i«85L«:at-ciJsy 
i^i^jg^rsxs, ( e ) MSiST^ttfegieosBa 

[00 151 ( 2 ) 4:f|Bg(o¥^(4^Is]KSIS<Oi^ 

:*r^4. BolSIS^^ 1 fe:*5v^T. ^ ( c ) xs<o«. 
S3IE ( d) XSfc:5tSr^-C. |i|ieapmi&JRK<^23l 

[0016] ( 3 ) :4E%B^¥l>rf4M(B]»ilSoa3j3 
^mtdt. l3§Eiir^li^li2(C^v>-C. ^lEffl^f^ 
SfficoS2SimS¥3l«!fi«<^±SSk:BJriem 1 SSSTLS: 



[00 17] (4) :ieim^<r>^mm!sm^<n^ 
imi. msiMS^ 1 > 2 3 ^isv^t . ina 

(e)XS<oa. (f ) B(rai«a?LOrtfflfc:SRl« 

s:m-rsxs. (g) itnaisis^<o±gs<oM^ ^ 

3^1lglcm2SmSr^fi£t. <XV>-CI3£lg2S^ 
(OI^^(cm29ft«$mLy^@b. lliEfB3ttliitO± 

astc;* ^'/HBtt&m-r&xe* $ A»fc:-*tf . 

(00181 

[00191 (mm<ofmi) *^momi6<'>fmiT 

S>SCMOS-LS I<10i8S^&Hl~ai4*fflV» 

rxsiefciiwrs. 

[0020] t-r. m 1 (=5^ i a i^, pso* 

d ) 1 (C*^lliai2 ^Jglfii-* . 3g^^«ai2Srm 
-rsteli. f!H^)«a«<^«HRl *x^f-:^?<l,T«l* 
?gj«tfc». «<^rtSS-*tf««l±t=:CVD^T«Hfc 
i^U3:^K3«r««L, i8v%T«coJifi»<oKfl:5^U3:^ 
183 Sr^kgtaWs itfUatfiWlcWe-*-* i^U J: oT 

(002 11 »:tc> mwLUzpmpmnii fci 

fcJ:-9T. pS'>xA^4*JJ:t^nS'>Xrt'5*J^Lfc 
a. ««ii&x^-Al8<triwkfc:J:-:>T, pS-^x 
/W4 tJ ilf nfi'>x;P 5 eo^tiy- M8fl«6 

[ 0 02 2 ] acfc. B^fc^r^i 3 tz. y— h«ikK6 

■tStcli. «itfy-bS4k»6<o±®fc:i;:^ (P> * 

H-rLfcflafta^si^u 3>'ii*cvDj6TJtai 

( 0 0 2 3 ] y- httS7 <o?n»^pa'>auP4 

w fc K J: -? Tis^teftagEo n- M^mm 1 1 $:» 
nS'^xA-stcps^rataj *^3r>ti 

^i2^'t«^{:(cJ:->Tfi^«aK<0p- 
«12$-}^lSfi. 

[0024]<5cfc:. mstiZ^X"?^. ««l±t:cv 

D^t«fl:s^y3>'«i 3$^ii«i., fn^ra^fcs^'ja 
yssL 1 3<oJiStic V D^-csKfci^ u 3 >'« 1 4 ^mm 
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2«o±i»<^K-ft:s^y3i^Ri 4^H7'f 

X-yf-y^-rS. »10X«/-f-V:/{±. K'fki'U3>'Kl 

fc. K^bs^y3:^Ki4i&;Sv^silRltrx«x-f-y^^'r4 

(WitfC* Fs +Ar) SrttfflLTfrd. 

I0026li>:fel. HStC^-riotC. ±S7a-M^i^ 

x-/^y^^fSifcJCj:0. n- 10± 

♦l£fS«l2<o±ffifc:^i^^^'^5^-/H8, i9im& 

3i&lSV%SSytTx.yf->'^-r&^X 
CF4 +CHF3 +Ar) i&MLXno, tfz. Z.<n 
x-y^y^'Jl, a^v'Ua^^IRl Si&S^rWKXiff-:^ 

y3>'l8l3l&«-*-. intciO, l«0^->>i>-'-h« 

*-;H 6-1 9*<y-Mg«7fc«LT-fe7W7r9'f 
[OO27106{4, ±anV:J'^'h:^-/H6— 1 9 

fc, av^'^' h*-;H 6— 1 9<o-eit^E^±« :g*Jg 

j£1Slg (L) iOi^t^^Ja_hT3bS. RO-^o 
<:=i>'^'^'h*— /n 6. 1 7 (*^J:t/^>'^^'^*— 
/Mrl 8-, 1 9 ) ( s ) ti, [y— h«B7<0 
e ( s= hS) +-{afls>' U 3 1 3 <01B»x 2 ) 

[00 281 iXtc, 07 fe:^J:-5tc. pS'>x;P4tc 

i:fc:J:-:>t:!lpm«l««<^n» Si|i^f<c««2 0 ( V- 
X, HI/'>f i&JgJSt, nffl»>x;P5tCpS^«I 

-f :^*«Bi.fcnf-^*A^M I S FETQn*J il^pf- 
A- ^yUigM I S F E TQ p jfi^^^S . 
1 0 0 2 9 3 iXC H8K:SrrJ:dfc:. a^^^y^h^- 
zWl 6-1 90rtSk:Kfl:i^'J3:^BKp^>5:4-9-^ H-^ 

1f2 2Sr«^4k:<4. r7i^^^'h4^-7H 6— 1 90 
fiSS: #tJ»fti^ 'J 3 >-» 1 4 <0±SSfc: C V D&TiWk 

(cK^-fx-y-fy^-rs. 

[0 0 301 3:^^^' h*— 6— 1 9<0rtMfca-(fc 



i^'J 3 1 3 J: 0 fcSS«^yh$v^iKk5^U 3>'B&b» 
h^jih-^^ H'>*-7UX'<— 9-2 2Sr}^ft-rS^i:fcJ: 
0 . <5s:<0XgT3 Vilr^-}V 1 6~ 1 90rtSStlC:S 
y«itjr5^^24i:y-f«B57 fcc^tCJ^aSn^S 

SFETQntJil/fpf-V^yl'SMI SFETQptoy 

fcy-h««i7^ox-^-;^ i-aV'99Vil^—fV\ 6~ 
1 9 Ort85 ) tcKfliv' U 3 >'«*««>jitKi*l83&«l!lv^ 
±£-9-'f :t -;U-X'^-1^2 2 ^je«l,5:< 

[003 11 act:. 09(=^j:^K. 3y^'^'^;^- 

;W1 6 , 1 7<Ol£»(c:SiiiL/^n«M^f4c^2 0 
(V-X. KW» *JJ:tf3V^'^h*— /H8, 1 

9<oScaJu:s5aiL!tP* s^*fitS2i (y-x, h 

W-Y^-) 0«ffifci^«;-9-'f >'«2 3*}^«L/i^. 3^^ 
9cOI^Sfc:r9^^2 4&je«-r 

[00321 JiSi'lUf-f HJH2 3*>J:tXr9^»'2 4 

K^-rt'l 6~1 9<0rt«**ttlM:5^U3>'im 4<0 

Tn' M¥^<4^2 0^J:trp* S¥Sf4ciei«2 lO 
aStcT i Y (i/illCoi^U-9^-f H) Ij^tytn 

K«2 3SrJB«f 6. JiST i N«0 
±S5CCVD»t^T i H^^Xf^m:VmX.ti^. iS 
'ft:2^'j3V«14O±«<0WlR. TiNfteAtTTiil 

(i^tliC olS) i&CMP^rSfeU, c:*i.<^>^K$^3 
V:*'^' >*-;n 6—1 9<ortfflfc:»r^tfcJ:-:>-cr 
9^24*JBlfr*-4v - 

[ 0 0 3 3 1 y -X , b'W'-f > ( n» S2»i3S«c^2 

0, p* m^wm&T. 1 ) t-€-<oj:awcjgjssn>tr 

9^^24i:<0lfffitCi'yif>( H«2 3*»JiW*ii:t= 
J:0, V-X, KW-fy (n* S^|i»«cS|tS20, p* 

m.^vm&z 1 ) tr7^24^<7)a>'^^' hjst)i*« 

fi»^-«.<OT. n-f-v^/WMM I S F ETQ nti J:I^p 
-J-^J^n^SM I SFETQp<0ttfmS^1tI±$-&«<r 

[0 0341 iJiCfc:. BIO m\ KOX-XatCjftofc 
UnSB) fcit/fBl IfcrjjrTipfc:. l«l:i^U3>'iSl 

4 <0j:a5fc:C V DifeT-Kftli' U 3 :^ia2 5 SritSLA: 

i'U3i^K25*H5^x-y^>'^^TSiitcJ:0, 3 
.>'^7 h*— A'l 6<^±fflfcX;»l'-*-;W2 6?r®« 
ai'^'^hi^— ;H 8tO±S(cxA^*— yW2 7S: 
01 1 fc:*-*-J: dfc. x/l^!^-/l^2 6. 2 
714, -f-#l.^><OT»<03>'^'J?hJ^-yH6, 18 J: 9 

[ 0 O 3 5 1 acfc, a 1 2 tcSrr i d*:. xyi^— 



(5) ^2 001-44138 ( P 2 0 0 1 -4 4 1 3 8 A ) 



26, 2 7<?5rt»K:r5^^2 8tr?gji«-&. r9:/28 
i&Jg^-rstcii, 09xlfX;P-;^-;l-2 6, 2 7(0rtgp 

mmtmLfz^. Kfl:i^'J3>'K2 5<0±a<0WK«r 
CMPfttrW^L, ^l^*-;l'2 6, 2 7ortSstca 

■r. 

[0036] acfc:, 01 3*5j:t^l4fc:^J:9tc. 
mfti^ 'J 3 >'K2 5 <0±»tCie»3 0—3 5 

SML3 0~3 5«i:> CTi-JiK^i^'J 3>'BI2 50± 
SitZXJ-^'f 9 U >'^&TA 1 ^||*Jt« 7 * 

(00371 JaJiCOi d fc. :*^<^!Bt:J:#1.tf , ^ 
- h«fii7 <Offllffifc 1 JBcOS-rkS' U 3 1 3 
i.Jtf^tT-fe/U^r^^^'- 3i^:?^h (SAC) , LD 

(00381 (|IJS<r)©SS2 ) *3|Ba<oSlfiftOJgSS 2T 
Jb4CMOS-LSI<0®i:»^S:Bl 5-Ql8Srffl 

(00391 01 SlCSrTJrafc, ^^^hPi^';^ 
hKl 5i-e^^t=LTy->^70±gSt:lflWl.fc 
SflSi^yn^'Rl 4feJ:tXa-rk>'y3i^Rl 3«:H7-f 
Xv-?->'^^-ti^i:k:J:0. n- S^i4c(Sttl 1<0± 
g5fc:-feA'7r9-f>^3i':J'^h*-/H6. 17 5rjg 
J$L, P- ffiiNI(«®«120±S6fc-fe;l'7r7^>'-C 

i9agQto«J!Si<^is(ai~a6) fci^ttr 

(OO4 0i;<Jc(i*v 016fc:^J:a*c, n- M^liai* 

®«i ifcitfp- s^«c«»«i2<o±aiJfc^fts^ 

«WtCfi£«SHt4. av^T. pS'>X/P4fc:nfi^^ 

nf-^*;WSMI SFETQntJj:lfpf-^*rt«M I 
SFETQpi^^i.. 

(004 1 1 <>:fc:, 01 i\iz.^i,o^. n- ai|i»«£ 
^1 ltJJ:tPp- a^*«i«l 20JiS5U:JBiS^*i. 
)ti^U3>J890«iiifci'yir-f H«2 3*Jgl&tJt 
a, 3>'^'^'h*-/H 6~1 90|*iaJtcr9^^2 4^ 

jgia«-*. i^y-V'f H«2 3*ij:i^r7^^2 4«. 

(00421 i<OJ:atC, n- S^SSf^s^l Ifcit^ 
p- ai|MS««tfil 2<D±StCjSBR^S-li:^:i'»J3>' 



J8 9 O^iBklJ^ >J iJ-'f 2 3 * JI5ja«-& i k fc: J: *) , 
n-M¥3l*IS«l ItJit^p- S^«J««1 2<0« 
iBlCi' U •9-'( HJB 2 3 SrSS^JS-T SI?^«SO»JiS 1 
(Cit'^Ti'Ul^'f KJg2 3S^J5<JgJiW4ii:3&«T&* 
CO-C, y-;^, Hl^'f >- (n* a^f<tffilS20. P* 
2 1 ) k r 9 2 4 k ^ mailt: 

(0 04 31 JJcfc. 0l8t=^J:at:. t»ISe»<^ 
® 1 k 1^ t:*r^T»fk>' u 3 >'« 1 4 t^iSJfcBKbv- 'J 

3>'IS2 5t:*iSL. «|V^-CiSHki^l>3y|B2 5tc>?.>l' 
--3|t-/W2 6 . 2 7S:«J«LT-€-<0rtafc:r7^^2 8* 
«^^>ii^^'l^. BNfcs^!;3i'R2 5<^Ji»{cBtl3 0- 

3 2«r?KB!t-r6. 

(00441 JJLhOj: d tc. «Sfi<^JBtC iixtf , *f 
-hmffi7<0fflnBtCl«c^fl:S^y 3^^881 3&JBJi«- 
^yi'JfC-fe/P^r^-O-- 3i/;:?^^h (SAC) , LD 

4ik*«Hrtg^^rS. 

(00451 *llifi^)J^<^)®t*ife«. Si^^' 

^' h*— yH 6~1 9<0l'ja(c-*^-f K'><-^;P>t'<— 
2 2 (08#!!a) *»l&L«rV>OT. M I S FET<oa 
i|8Kb&*^^t:ati*, y-Mifi7-ky-h«fli7i:0;«. 

(0O4 61 (SliS<0i^3) *fMB<o5at<^»^3r 

^•&DRAM(DynaBic Randoi Access Meaory) — oS-^-y 
^'SttLS I««Jt*^*019-Q25*fflV^-CXe 
MIfciSlWi. 01 9-a2-5<o*jBffl^HiDR 
AM<0^3EU-b/WTU>f , *IM[P4H40>fy^'<8W^* 

(00471 4-^, 0 1 9e^<J: j5 t2, X^E U •fert'T 
P>f fcit^o ^fS«fc:^*'-h«ffi7 SrJglftL. 
•CpS'>iyl'4fcin- a^i4EjS«ll. nS'7x/P5 
fcp- iSi|i»<*®«l 2?&*ix-eii3mtfc», y-h 
Wl<r>kmzmci' 'J 3 1 3 *J il^fKftv- U 3 y 
IS 1 4 ^vm\^. SHbv- y 3 1 4 Srfli^fc itXfl 

*J, ^^•J-k/l'Tl''f<oy-b«i7tt. ^-HttWL 

ku^offl^n^. 

(00481 <X(C. 02OtCS^J:dtC. >*y-fe/PT 
W<^BHfc5^y3>'Rl4l3j:t/faft5^y3>«l 3«r 
K5>fXv^^'^^-r6c:ktc<J:oT. y-MM67 
-H»WL) fe:^tL^-fe/W7T5'f >^3:^:?j? h*- 
yW4 0, 4 I S-JBffiL. fSll^TSi'^'^h*— yW4 0. 

4 1 S:ffitTpS'>xn'4tCnS:'l^6«J ( y :^4Jt«±t 
«) S^-fir>fT^ji;^-^4Clkt:J:oTS^«!|fe«S<0 
n* M^«:««20 (y-X, Hl^-f» *»Jfc^- 

iC4-C<0XS"C, LDD11l3SOV->l, HW^ 
^aifc-X JE y-fcyld^OTM I S FETQ s 
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(00491<>:fci, av^^' h*-;P4 0. 4l<ortl95 

vtm WLiti^ 'J 3 :^iR 1 4 <o±gi{<oiH(ga>' 
[0 0 501 iJcfc, 02 nc^idfc, wat'^v^y 

)R 1 4 i'DiSStCC VD^T'K-fbv' y 3 2 5 SrJtfl L 

i fci 0 , ItJa^^^^'Ji' h3l?-/W4 1 <0±»fc 

(005 13 iJCC, ±£7* M^i^;^bR(&Wt*L3t 

»f3t'9:7:r M^v^^Xb-K (05^1*-^) Sr^^JX^'CL 
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